INTRODUCTION
The Castie of Kruja is the symbol of the cukure and Albanian history. This castie is related with the most glorious epoch of the Albanian National Hero Skanderbeg.
Many excavations have been conducted up to now, aiming at bringing out the interior part of the Castie and the clock tower. The surrounding wails have been completed with a museum structure as the Museum of the National Hero, where every visitor gets acquainted with one of the most renuuiçable moments of the Mbanian history.
In 1995, the Castie wbich was considered relatively safe, was "shaken up" under the Gjergj Kastrioti Skenderbeg Museum. The downfall occurred after a period of heavy rainfali, characterized by heavy showers and a rapid decrease of temperature. The overnight downfall of the large detached masses of about hundreds of cubic meters was unexpected. Now the ground bas started to deteriorate and at the sides of the castle, in some places is developing a process of collapse. This is a well known phenomena for this Castie. The deterioration bas also continued during 1996-1997 though the detached rocks have been smaller in size.
We conducted an engineering geotechnical, geological and geophysical survey for the study and the evaluation of physical-mechanical conditions of the interior of the rock massive, (A. Frasheri et al. 1995) : Refraction seismic of high frequency surveys, electrical soundings, recording of natural seismic micronoises, in situ parametric geophysical measurements on natural denudations and laboratory investigations of the rock samples. These data are necessary for determining technical solution for the emergency and future situation.
The present study, whose results are analyzed in the paper, created the possibility for the compilation of the preliminary design for the technical engineering measures which should be taken to protect the rock massive. By protecting the rock massive we will also protect the Castle with th&objects built inside it and the surrounding objects.
METHODS AND TECHNTQUES
The selection of the engineering measures for the protection of the rock massive and their design makes it indispensable the knowledge of the physical-mechanical properties of the rock massive, of its interior, the relationship with the underlying formations and its sides, the dynamics and the stressed state of the rock massive, etc. These data are not possible to be collected through surfuce surveys. So, it is mdispensable to apply geophysical engineering methods, as well as geotechnical laboratory investigations.
For this phase of the studies, centers of geophysical surveys were located according to a line ( Fig. 1) . The following steps have been inciuded in the investigation process: The density of the roeks was deterinined by means of a densitometer, on 25 samples, in the laboratory conditions.
DISCUSSION AND ANALYSIS
The resuits of the observations are shown on the geoelectrical-geotechnical section (Fig.2) It can be seen on the section that the rock inassive, where the Castie was constructed, is composed of breccia-conglomerate forrnation. The breccia-conglomerate forination onlaped on the Oligoceme flysch section. The upper part of the flysch section around the Castie is covered by diluvium, 1^4 m thick. Under the diluvium lays the weathered layer.
The breccia-conglomerate massive, where the castle was constructed, consists in 3-4 main Iayers, wbich, in extension have different thickness and are heterogeneous. The layer that attracts the attention more is the third geoelectrical layer, which is located at a depth of 3-24 m. Its resistivity varies between 300-900 Ohnim, which is signiflcanty less than those lying over and under that. This layer, generally is characterized also by smaller velocities of longitudinal and transversal seismic waves, which vary between V,i = 500-1800 m/sec and Vs1 = 400-830 m/sec, meanwhile the layers lying under it have a velocity of the range 2300-3100 m/sec and 870-1050 m/sec respectively. The dynaniic module of elasticity of the first seismic layer varies between the limits 390-1400 kg/cm2, wbich apparently bas a very low value. The statistical anatyis of the samples of the volumetric mass resulted in a Jarge distribution of this property. The minimum values vaiy from 2,12 g/cm3 to a maximum of 2,45 g/cm3 . These indexes underilne the Ihet that in the surveyed centers we are in the presence of a brecciaconglomerate layer heavily destroyed, containing a large quantity of saturated day, though in a very weak State.
The observation of the natural seismic micronoises bas shown that the breccia conglomerate rock massive bas a noise level 2-8 foids higher than in the flysch profile touching along side this massive. (Fig. 2) . This shows that the systematic destruction of the massive is in a continuous process. Inside the rock massive, the seismic micronoises increase towards its outskirts.
PRELIMINARY DESIGN ON THE ENGINEERING MEASURES TO BE TAKEN FOR THE PROTECTION OF THE ROCKY MASS1VE OF THE KRUJA CASTLE
From this study a phenomenon is apparent, namely: the existence of a perimetral circular cylinder 10 m wide whose properties are the poorest and appears more decoinposed. In this zone only an intensive rain1ll, or the repetition of earthquakes may lead to the downfall. The most suitable measure that we recommend should be a low pressure grouting of maximum 1, 5 atm together with the respective additives for this kind of fonnations, the additives in the most destroyed areas. For the external side we recommend the enveloping in a common wire net anchored to light ancbors 5-6 m lining with a layer of torkrete. In some places the wire net can be fastened to the anchors without being "torcbreted". The totally fractured areas should be filled with thin concrete or with fltt mortars of coarse sands.
This could be considered as the first indispensable pbase of the intervention.
In the second phase of the intervention, starting from. the present data of the geotechnical survey, we recoinmend only the grouting of the cover (surface layer) down to 10 from the surface, to reach the second layer, but not on the whole area of the Castie. In some places, the presence of the day in the breccia-conglomerate may râise problems during the grouting and changes in the technology of grouting accoidingly.
The continuation of further measures of reinforcement under 10 m depth til the contact with the flysch forniations willbe treated in afurther phase. Meanwhile, based on the geotechnical study, the castie rests on a layer of 10 m deep which appears weatliered and not compact. This Iayer may be consider a good basement,, but its non-uniform state dictates the stability of the upper part.
5. CONCLUSIONS 1. The politica! and social changes taking place in Albania, the opening of new business activities and their growth in areas of high historic-cultural values inevitably will provoke an iinpact, wbich will result in the destruction of the existing equihl,rium. Such phenomena, besides Kruje and Gjirokaster, are being noticed also in other objects as Berat, Shkoder, etc.
2. By means of the geotechnical-geophysical investigation, it will be possible to provide a complete structural knowledge of the massif either rock or half rock or soils. At the same time the characteristics and properties of the formation together with their dynamics can be provided through tests. Fig. 2 
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